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Research
Nonnative Plants at Three Mile Island Camp
In 2011, we returned to Three Mile Island on Lake
Winnipesaukee, in central New Hampshire, where in the process of
conducting a regular survey of plants, we identified seven nonnative plants
that grow there. These could become invasive, but now they are known as
“species of interest.”
	Since 1978, scientists have surveyed the plants on Three Mile, Hawk’s
Nest, and Blueberry islands (Holland et al. 1983). Samplings have occurred
on the islands at roughly 10-year intervals in 1978, 1991, and 2001 (Briggs
et al. 2008). The 2011 sampling occurred from June 11 to July 2, 2011, and
followed the protocol of the other samplings, but in addition, we found
seven nonnative “species of interest.”
Three Mile Island is one of many islands located in Lake Winnipesaukee.
The island has a camp that the Appalachian Mountain Club has operated
since 1901. Floristic studies have been conducted on Three Mile Island and
several other islands in the Lake Winnipesaukee region since 1901. Landscaper
Harlan P. Kelsey published the earliest floristic study on the island in 1902.
Subsequent studies include J.H. Emerton (1906), R.A. Ware (1906), E.G.
Hartmann (1941), and M. Holland and B. Sorrie (1989). Floristic studies
were also conducted on other islands in Lake Winnipesaukee, including
Rattlesnake (Berry 1966), Bear (Jackson 1969), and Timber Islands (Bradley
2005, Bradley and Crow 2010).
	Nonnative species of plants have been present on Three Mile Island since
the initial collections of 1901. Back in Three Mile Island Camp’s early years,
a donation was required from all members of the camp committee,
including Kelsey. Kelsey donated 481 plant specimens of 60 different species,
only 9 of which were native to the island. However, most of these introductions did not survive over the years. When Hartmann visited the island
in 1941, only about 28 percent of Kelsey’s introductions were observed
(Hartmann 1941, Holland and Sorrie 1989). When Holland and Sorrie (1989)
completed their floristic study, only about 20 percent of Kelsey’s introductions
had survived.
	Species of plants or other organisms that are introduced to a habitat are
referred to as introduced, exotic, or nonnative species. Some of these nonnative
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Researchers on Three Mile Island are watching Carolina silverbell, Halesia carolina,
which landscaper Harlan P. Kelsey introduced in 1901. WIKIMEDIA COMMONS

species can potentially become invasive species. As defined by the National
Invasive Species Council in 2010, an invasive species can cause widespread
harm and damage to an ecosystem.
The following are the species of interest on Three Mile, Hawk’s Nest,
and Blueberry islands. The species the Invasive Plant Atlas of New England
(IPANE) and other databases list as invasive are Berberis thunbergii,
Poa compressa, and Robinia hispida. The species that are not native to the
islands but were introduced by Kelsey in 1901 (Holland and Sorrie 1989) are
Halesia carolina and Rhododendron calendulaceum. The rare, threatened, or
endangered species are Rhododendron maximum and Rhododendron viscosum,
which Kelsey also introduced.
Japanese barberry (Berberis thunbergii) belongs to the family
Berberidaceae. A native of Japan, the Japanese barberry is an exotic species
found throughout northeastern United States and eastern Canada including
all the New England states. The Japanese barberry can be found in a variety
of habitats throughout New England including disturbed forested areas and
relatively undisturbed closed-canopy forests (IPANE 2011). The Japanese
barberry has been documented on Three Mile, Timber, Rattlesnake,
and Bear islands (Berry 1966, Bradley 2005, Bradley and Crow 2010, Holland
and Sorrie 1989, Jackson 1969), but this Kelsey introduction had not
been found on Three Mile Island since 1909 (Holland and Sorrie 1989). In
the 2011 sampling, only one Japanese barberry bush was observed near the
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Three Mile Island main house. No specimens were reported on Hawk’s Nest
or Blueberry islands.
Carolina silverbell (Halesia carolina) belongs to the family Styracaceae.
This perennial shrub is native to the southeastern states of the United States;
however, it is not native to the Lake Winnipesaukee region. H. carolina is
mostly found in low forested areas, and the minimum temperature that it can
survive is –23 degrees Celsius (Sluder 1990). The silverbell has only been documented on Three Mile Island (Holland and Sorrie 1989) in a swampy area
known as Rhododendron Swamp, where only one specimen was reported.
Canada bluegrass (Poa compressa) belongs to the grass family Poaceae.
Despite its name, the Canada bluegrass is an exotic plant from Europe found
in the continental United States, Canada, Alaska, and Hawaii. Currently,
this species poses no threat to undisturbed natural habitats of New England;
however, it does have the potential to become a nuisance species in areas
that are recovering from a disturbance because of its ability to spread via
rhizomes and high seed dispersal (IPANE 2003). The Canada bluegrass has
been documented on Three Mile, Timber, Rattlesnake, and Bear islands
(Berry 1966, Bradley 2005, Bradley and Crow 2010, Holland and Sorrie 1989,
Jackson 1969). In the 2011 sampling, several specimens were reported near the
Three Mile Island main house, but no specimens were reported elsewhere.
The flame azalea (Rhododendron calendulaceum) belongs to the family
Ericaceae. This perennial shrub is native in the area from Alabama and north
to Connecticut; however, it is not native to the Lake Winnipesaukee region
(USDA 2011). Several specimens have survived in Rhododendron Swamp on
Three Mile Island, along with other species of genus Rhododendron (Holland
and Sorrie 1989). In the 2011 sampling, these same specimens were reported,
and the species was not reported elsewhere on the islands.
The great laurel (Rhododendron maximum) belongs to the Ericaceae
family. This perennial shrub is native to the United States and found in the
eastern United States from Georgia to Maine. Kelsey introduced it to Three
Mile Island, although it is native to the region (Holland and Sorrie 1989).
Several specimens have survived in the Rhododendron Swamp (Holland and
Sorrie 1989). In the 2011 sampling, the specimens in Rhododendron Swamp
were reported, and this species was not found elsewhere on the islands.
The swamp azalea (Rhododendron viscosum) belongs to the Ericaceae
family. This perennial shrub is native to the United States and is found
throughout the southeastern United States up to the New England area.
Several specimens have survived in Rhododendron Swamp (Holland and
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Sorrie 1989). In the 2011 sampling, the
specimens in Rhododendron Swamp
were reported and the species was not
found elsewhere on the islands.
The bristly locust (Robinia hispida)
belongs to the legume family Fabaceae.
This perennial shrub is native to the
United States and is found throughout
the eastern half of the United States
as well as in the Pacific coastal states Rhododendron maximum.
WIKIMEDIA COMMONS
(USDA 2011). The R. hispida found on
Three Mile Island was introduced in
1901 by Kelsey. It has been found on the southern end of Three Mile Island
in disturbed areas (Holland field notes). R. hispida is considered invasive by
the Invasive Plant Atlas of the United States (2010); however, it is only listed
as escaping cultivation and no known threats were listed for the locust. The
bristly locust has only been documented on Three Mile Island (Holland and
Sorrie 1989). In the 2011 sampling, a few specimens were reported in the vista
near the main house, but none elsewhere.
	In summary, although several species that are considered invasive or
introduced are found throughout the island, none of them seem to be spreading
or taking over any particular area. Accordingly, most of the introduced species
were found in the same area that they were found in previous samplings
(Holland field notes). Most of the invasive species were found in the island’s
more disturbed areas. But all three Rhododendron species and Halesia carolina
were found in Rhododendron Swamp, which is a relatively undisturbed area
in what is known as the protective zone (Holland and Sorrie 1989). Robinia
hispida, Poa compressa, and Berberis thunbergii were all found around the main
house in an area known as the urban zone (Holland and Sorrie 1989).
—Mark G. Winkler and Marjorie M. Holland

Mark G. Winkler is a graduate student and Marjorie M. Holland is a professor
in the Biology Department at the University of Mississippi in Oxford, Mississippi.

Editor’s note: For a full list of resources cited in this article, see www.outdoors.org/
appalachia.
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The Quest to Identify a Rare Fern
I am not a scientist. I’m a stamp collector. Which explains why an ordinary
person like me, who likes to hike in the mountains, sees certain things and
tries to figure out what they are. I like to put names to things and put them
in their proper order.
	On August 23, 2010, in higher than 100-degree heat, I consult a
pteridologist (one who studies ferns) at Rancho Santa Ana Botanic Gardens,
in my hometown of Claremont, California. Claremont lies in the highlands
about an hour east of Los Angeles. I want to find out the name of a neat little
fern I collected a week or so ago while on a backpacking trip in Ice House
Canyon, in the Transverse Range of the San Gabriel Mountains. The trailhead
is a 30-minute drive north from my door. I had never seen anything like
this fern. After checking our copy of The Jepson Manual (the definitive field
guide to California plants, published by the University of California Press), I
thought, or perhaps more accurately
fantasized, that I had located a very
rare fern: a cliff-brake fern found
only in the eastern deserts. I have
visions of Huell Howser (a droll
television personality with a show
about California’s wild places)
interviewing me in the canyon,
where I reveal to him—and the
entire world—my rare plant.
	I hike up the hill in the oppressive
heat to the botanic gardens office,
only to be directed back down the
hill. Across from the parking lot,
in the air-conditioned Lee W. Lenz
Horticulture Building, beyond
the nursery, just inside the door, I
find a rather handsome redhead,
named Shawn, at his desk. I explain
my mission. He tells me he isn’t
a fern expert, simply an amateur
Pellaea mucronata var. californica,
who studies them. Nevertheless, he
California Bird’s-foot fern, growing in the
has The Jepson Manual on his desk,
San Gabriel Mountains.
MARCYN DEL CLEMENTS
opened precisely to ferns.
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	I show Shawn the sample I had collected from our camp in Ice House,
along with the photos I had taken. He gently suggests that what I think
is Pellaea (pel-LAY-ah) truncata can’t be that, because that is a desert fern,
found only in Arizona and parts of the eastern deserts of California.
(The Jepson Manual notes, more precisely, that it grows only in the New York
Mountains of California’s Mojave Desert.)
	Shawn tries to convince me that my fern is a more common variety called
Pellaea mucronata, bird’s foot fern. He even takes me outside to the desert section of the botanic gardens and shows me their Pellaea. This plant is
not happy and in no way resembles my robust sample. Since I remain unconvinced, Shawn then suggests I visit the herbarium up in the main offices.
	So, thanking him for his time, I truck back uphill, beginning to feel very
warm again.
At the main building, I am introduced to a very nice young woman,
Erika, who leads me up three flights of stairs to the herbarium. By this time,
sweat rolls down my face. On the third floor, the walls are lined with metal
cupboards. There is a sideboard under the window for viewing plants. The
names of the plants are printed on 3-by-5-inch cards placed at eye level on
each door. The Pellaea are the first we come to. Erika pulls down a book of
thick cardboard sheets from one of the shelves inside the cupboard and sets it
on the sideboard, opening the cover for me.
Leaning over, I peer at the first dried sample taped to a sheet. A full, round
drop of sweat slips off the end of my nose and lands with a plop directly on
the sheet. I quickly blot it with my skirt, hoping Erika hasn’t seen it. She is
more concerned, however, about the way I am turning the pages—as I would
turn those of a book. This causes the leaves underneath to rub off on the
previous page. Tiny leaves begin to fall into the creases. Tactfully, she shows
me how to pick each page up carefully and place it on top of the last one;
then reverse the process to close the book. This way the leaves will not fall off
individual plants. Otherwise, a researcher would never know which leaf came
from which sample, she says, and valuable identification would be lost.
We look at Pellaea mucronata (the bird’s foot fern, our local mountain
fern) and Pellaea truncata (the desert fern), and several plants that are a cross
between the two. My examination proves inconclusive. Both ferns have pointy
tips on the ends of the leaflets. Mucronata, I discovered, means “pointed tip.”
Nevertheless, I don’t want to sweat all over the herbarium sheets. So I reach
the hurried conclusion that, if Shawn and The Jepson Manual both told me
I haven’t found Pellaea truncata, then I probably don’t have the rare fern. So
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I help the kind woman put the sample pages away, and, thanking her again,
traipse back down the path to my car. I get in and immediately turn on the
air conditioning.
	One thing nags at me as I drive the three miles up the hill to my house.
Many of the samples I viewed show three leaflets on side branches. My fern
has only two—exactly opposite each other.
Back home, in our cool house, I search the Internet and discover a
subspecies of Pellaea mucronata—Pellaea mucronata var. californica, California
bird’s-foot, or, as the USDA calls it, California cliffbrake. It is endemic
to California! It grows above 6,000 feet. Our camp in Ice House was just
about at that altitude! The groupings of three opposed leaflets occur only on
Pellaea mucronata, and not on Pellaea mucronata var. californica. It seems
entirely likely to me, therefore, that my little fern with its two opposed leaflets
is indeed the native California fern. One of the sites I consult mentions that
this subspecies is hardier than the lower-elevation fern, which explains why
the bird’s-foot in the garden is not doing so well.
But I discover another wrinkle: according to The Jepson Manual, the
two ferns do overlap habitats. P. mucronata grows as high as 7,900 feet.
P. m. var. californica, on the other hand, is found as low as 6,000 feet.
	I conclude that my fern—thriving in a dry wash, amid yucca, incense
cedar, bigleaf maple, California bricklebush, and Mentzelia (blazing star) habitat—is colonizing the lower end of its range. Although still common, I feel
fortunate to have found such an interesting and endemic fern.
On Monday, August 30, 2010, in slightly cooler weather,
I return to Claremont’s Rancho Santa Ana Botanic Gardens to visit Robert
Thorne, an internationally known expert on botany, and an acquaintance
from our local stamp club. He confirms my research. I have indeed found
Pellaea mucronata var. californica. I look forward to hiking back into Ice
House Canyon again to see how my little fern is faring. Huell Howser—get
on your hiking boots!
—Marcyn Del Clements

Marcyn Del Clements lives in Claremont, California. She has contributed poems
and prose to Appalachia since 1994.
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